Fungi and especially Candida spp. are responsible for around 20% of all microbiologically documented infections in the intensive care unit (ICU), and the incidence of invasive fungal infections (IFI) has increased steadily [1] . As reported recently, 28-day crude mortality rates remain high in those patients, around 40% [2] . Delayed antifungal therapy (AFT) is associated with significant increase in hospital mortality and health care costs and is mainly linked to late diagnosis [3, 4] . Accordingly, blood cultures are positive in only 50-70% of cases of candidemia and time to positivity is longer than in bacteremia [2] . As a result, empirical AFT is broadly used in the ICU. However, despite efforts aiming at improving AFT management, we should admit that we still fail to target the right patients. Actually, although recommended by recent guidelines, the broadly applied risk factors based approach (i.e., disease severity, previous use of antibiotics, total parenteral nutrition, recent digestive surgery and Candida colonization) leads to AFT administration to patients in whom IFI remains unproven in up to 80% of the cases [5] [6] [7] . In addition, such a liberal strategy was shown to be ineffective regarding patients' outcome: a recent double blinded randomized controlled trial (RCT) showed that empirical treatment of critically ill patients with ICU-acquired sepsis, Candida colonization and multiple organ failure with micafungin, compared with placebo, did not increase fungal infection-free survival at day 28 [8] .
In contrast, the negative consequences of the overuse of AFT on fungal ecology and resistance development are well established and somewhat worrisome. Thus, Ferreira et al. showed that a policy of Candida colonization-based AFT prescriptions generated a significant change in acquired colonization patterns, especially with C. glabrata and C. parapsilosis, without any impact on candidemia incidence and on Candida-related mortality [5] . Vallabhaneni et al. showed that prior echinocandin exposure is the main risk factor for C. glabrata echinocandin nonsusceptibility and presence of FKS mutations [9] . Finally, Jensen et al. demonstrated that patients exposed to azoles for more than 7 days had a significantly larger proportion of species intrinsically less susceptible to azoles (particularly C. glabrata) among oral isolates than among initial blood isolates and that acquired resistance to fluconazole and anidulafungin was common in C. glabrata isolates from patients exposed to either azoles or echinocandins, suggesting that colonizing mucosal microbiota may be an unrecognized reservoir of resistant Candida species, especially C. glabrata, following treatment for candidemia [10] .
As recommended for other antimicrobial agents, promoting AFT stewardship policies in the ICU is therefore mandatory. In non-neutropenic critically ill adult patients with proven or suspected invasive candidiasis, antifungal de-escalation, defined as either a switch from initial antifungal drugs (except fluconazole) to fluconazole or termination of initial AFT within 5 days following SAT initiation, may be safely performed in stabilized patients with negative blood cultures, on the basis of clinical assessment and mycological data and this strategy leads to a decrease in antifungal consumption without apparent deleterious effect on day-28 mortality [7, 11] .
Interestingly, the serial use of biomarkers, such as procalcitonin (PCT), has been shown to allow safe antibiotic exposure reduction in critically ill patients with [12] . Using repeated low or decreasing PCT values as a way to stop antibiotics in patients with shock is recommended by the last Surviving Sepsis Campaign guidelines [13] . It is, however, established that PCT is not relevant for the purpose in the setting of IFI [14] . Therefore, the use of single or combined Candida-related biomarkers, such as (1 → 3)-β-D-glucan (BDG), mannan antigen (mannan-Ag) and anti-mannan antibodies (mannan-Ab) have received increasing attention. In fact, biomarker-guided pre-emptive therapy with echinocandins triggered by elevated serum BDG could reduce the incidence of proven disease and might be helpful in selecting the patients that would be most likely to benefit from AFT [15] . Alternatively, one retrospective study emphasized the high negative predictive value of BDG, which could be used to safely stop empirical AFT [16] . Ideally, empirical therapy should only be prescribed for patients with severe acute septic syndromes, in which fungal etiology is likely. This is the case of patients with septic shock due to a longterm central vein catheter or intra-abdominal health care associated infection and with underlying risk factors for invasive candidiasis. This restricted policy of empirical AFT should coexist with the adoption of automated molecular tests and biomarker measurement to allow early IFI diagnosis.
In a recent issue of Intensive Care Medicine, Rouzé et al. [17] reported the results of the first RCT evaluating the impact of a complex algorithm based on serial levels of BDG, mannan-Ag and mannan-Ab measured at different time-points. The proposed decision tree is based on the respective predictive values of each biomarker according to previously published data and unpublished data from their group. Thus, mannan-Ag value was considered to yield high positive predictive value (PPV), and, as a result, any elevation of this biomarker drove antifungals continuation. In contrast, the recommendation was to stop AFT in the patients with low levels of BDG (i.e., ≤ 80 ng/mL) at day 0 or day 4, given its high negative predictive value (NPV). However, rising anti-mannanAb levels were considered as being associated with a high risk of IFI (high-expected PPV), leading thereby to AFT continuation regardless of the BDG values. The authors show that empirical AFT could be safely stopped, without increasing risk of subsequent IFI and of death, if their rules were applied, allowing a significant reduction of treatment duration. Basically, it is worth noting that consistent data assessing those biomarkers are still lacking in the ICU setting (Table 1 ). One could argue that they put the cart before the horse, but such a pragmatic approach is somewhat attractive.
Those findings should, however, be considered cautiously. First, although AFT was prescribed in accordance with the most recent guidelines, one should admit that such a liberal policy is questionable given the low risk population thus targeted (i.e., less than 10% of IFI) [6] . In other words, more stringent inclusion criteria may have led to a more restricted use of AFT, blunting thereby the AFT duration shortening resulting from the compliance to the proposed decision tree. Accordingly, a multicenter study is required. Another limitation to the generalization of the results of the study is the availability of the biomarkers' measurement in daily practice.
Actually, one French large observational study including 835 patients from 87 ICUs with suspected or proven invasive candidiasis (i.e., the Amarcand2 study) showed that BDG measurement was performed in less than 4% of the cases [7] . Therefore, both cost and technical issues make any improvement still unlikely.
However, the findings presented by Rouzé et al. highlight the fact that physicians need additional tools and strategies, such as those biomarkers-based, to facilitate AFT withdrawal after empirical use in situations that had presented with high likelihood of being caused by fungi or to withhold AFT use in cases less likely to be caused by fungi. Further studies are clearly needed to define the Table 1 Available populations in which serial measurement of fungal biomarkers should be performed (1) for early withdrawal of empirically started AFT and (2) for early detection of IFI and decision on who to put on preemptive AFT. A study employing serial measurement of one effective biomarker, such as BDG, using its changes to guide preemptive initiation of AFT but in a preselected high clinical risk population (such as those with pancreatitis or those submitted to major abdominal surgery) so as to decrease the number of patients unnecessarily exposed to AFT could be an excellent next step. Such a policy could allow AFT sparing and a better allocation of AFT, with consequent improved outcomes, cost savings and the avoided ecological damages.
